Aim: The objective of this epidemiological survey is to investigate the dental-skeletal features of subjects attending the Public Dental Service in Unità Operativa Complessa (UOC) (Orthodontic Department of "La Sapienza University of Rome") and compare them with the existing body of evidence obtained from other surveys. Accordingly, the Index of Orthodontic Treatment Need (IOTN) was employed, in order to achieve a common framework to allow the shaping of public health prevention practices. Materials and methods: A sample of 3,491 subjects in the Orthodontic Department of "La Sapienza-University of Rome" (UOC) was evaluated with the adoption of IOTN to define malocclusion severity. Results: In the result analysis, it was observed that class II malocclusion was more frequent in the sample (40%), and a large part of the examined population also presented mandibular dental crowding (43%), increased overjet (41%), and increased overbite (38%). Only 26.44% (20.17% IOTN 4; 6.27% IOTN 5) had strong need for orthodontic treatment.
IntroductIon
The National Health System (NHS) should apply specific criteria to guarantee the orthodontic treatment to those patients having more severe malocclusions. These criteria shall not be arbitrary, but based on standardized diagnostic evaluations.
In the 1950s, Massler and Frankel were the first to propose a standardized, mensurable method of occlusal assessment. 1 In the 1960s, other indexes have been established, including the occlusal index (OI) by Summers, the treatment priority index (TPI) by Grainger, and the handicapping malocclusion assessment record (HMAR) by Salzmann. [2] [3] [4] The characteristics of an "ideal index" are the "validity" (i.e., the ability to measure what is meant to be measured) and the "reproducibility" (i.e., the ability to reproduce the data or the original score, when they are detected again by the same examiner or by another examiner). The index should also be "easy-to-use," thus, allowing gathering patients' information easily, as well as guaranteeing the possibility of rapid recordings also by nonexpert examiners.
The Index of Orthodontic Treatment Need (IOTN-Brook and Shaw, 1989) grades malocclusion severity on the basis of a dental health component (DHC) and an esthetic component (AC). 5 Respectively, the two components describe the objective evaluation of the occlusal characteristics and the subject's esthetic self-perception.
The objective of the current epidemiological survey was to assess the dental-skeletal traits of subjects attending the Public calibrated in accordance with the procedures established by the WHO. First of all, a clinical anamnestic record was developed to collect each patient's personal data, general information, medical history (familiar, physiological, remote, and proximate) and special examinations, assessment of oral hygiene, and orthodontic record.
The Ethics Committee of the Policlinico "Umberto I" of Rome (Rif.3817/2015) has approved this study design in agreement with the guiding principles of the 1975 Declaration of Helsinki. A written informed consent was requested before proceeding with clinical exam and processing of personal data. In the case of underage subjects, the consent was signed by a parent or a legal guardian. Each patient was asked to bring a panoramic X-ray performed not sooner than 1 year.
Several occlusal and functional parameters necessary for the evaluation of oral health were detected, including Table 1 , it was possible to assign each subject to a different degree (from 1 to 5) of DHC relating to the severity of malocclusion.
The sample was divided into four main groups, based on the subjects' age:
• Group 1: ≤12 years • Group 2: >12 and ≤ 15 years • Group 3: >15 and ≤ 18 years • Group 4: >18 years Then, based on the DHC grade, three levels of intervention and relative need for treatment were identified:
• Level 1: no need for treatment-including grades 1 and 2 of IOTN (mild dental malocclusions) • Level 2: borderline need-grade 3 IOTN • Level 3: high need for treatment-grades 4 and 5 (most severe malocclusions and craniofacial deformities).
The Wilson method with a 95% confidence interval was employed to compute statistical prevalence. Comparison of orthodontic requirements according to sex and age was fulfilled by the Chi-square test of Pearson. Statistical significance was contemplated for results with a p value of < 0.05. Calculations were performed by means of the software "Statistica 8.0-2007."
results
The study was performed on 3,491 subjects (1,708 males and 1,783 females), divided into the abovementioned four age-groups:
• Table 2 .
For the significance analysis, data with a p value of <0.05 ("*" in Table 2 ) were considered statistically significant. Accordingly, significant results from the comparison between male and female subjects are shown below:
• It has not been possible to identify the IOTN (grade 0) for 271 subjects (7.76%) because of the absence of radiographic examinations at the first access moment.
According to the index, 26.44% of the whole sample was classified as being in strong need for orthodontic treatment (i.e., IOTN grades 4 and 5, corresponding to the aforementioned third level of intervention and relative need for treatment).
dIscussIon
This prevalence rate of orthodontic treatment need was compared with that derived from the analysis of similar samples in the setting of most European studies.
Souames, in a survey including 9-to 12-year-old French schoolchildren, reported a percentage of 21.3%. ).
A percentage of 39.5 resulted from studies on a comparable Swedish sample (Josefsson). 9 Therefore, outcomes of the current study point toward a similarity with the need for orthodontic intervention among French study participants. Nevertheless, in general, this prevalence rate was lower than the one recorded among populations in the Northern Europe.
Several authors have conducted epidemiological studies in different countries on children, adolescents, and/or adults evaluating the IOTN. The collected data have confirmed the findings of the investigations in the present paper, in relations to the prevalence of subjects belonging to the third level of the DHC-IOTN.
This finding was also confirmed in a survey of 1999, in which it was found that 23.6% of the sample under analysis needed orthodontic treatment (the third level of DHC-IOTN). 10 Class II malocclusion was present in over one-third (39%) of the examined population, crossbites in 34%, and class III malocclusion 
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in 10%. These results can be instrumental in planning an agetargeted treatment protocol for malocclusions. 11, 12 Some studies reported higher percentages because the survey would be carried out on an orthodontic population (i.e., younger or already preliminarily selected). 13 The detection of occlusal abnormalities, especially in growing children, is the most important basis for the knowledge of malocclusions: only in this way, it will be possible to implement a proper social program of prevention, to reduce the severity of some occlusal disharmonies and simplify any subsequent phases of therapy.
So, the majority of the previous studies have been conducted on subjects in primary or mixed dentition, while investigations on samples in the permanent dentition are few and often limited to groups selected by specific criteria. 14 Our results show that the majority of subjects (65.8%, corresponding to the first and second levels of intervention and relative need for treatment) have no need for treatment according to dental components of IOTN.
Despite the variability of clinical conditions, it is necessary to use standardized assessment parameters, thus, allowing the identification of those cases who will benefit from orthodontic treatment in public spending. Only in this way, it is possible to avoid fragmentation of the limited available resources, using them for patients with an objective need.
Two major limitations were found in the present survey. The sample population was numerically broad, but geographically localized. Hence, the results might not be applicable to other Italian and international realities. Furthermore, age subgroups were not numerically homogenous, possibly making some results more relevant according to their relative age prevalence (Graph 2).
conclusIon
The realization of epidemiological investigations to establish priority for treatment need is, therefore, particularly useful, not only to estimate the prevalence of some clinical conditions in the observed population, • Increased overjet >9 mm • Extensive hypodontia with restorative implications (more than one tooth missing in any quadrant requiring pre-restorative orthodontics) • Impeded eruption of teeth (apart from third molars) due to crowding, displacement, the presence of supernumerary teeth, retained deciduous teeth, and any pathological cause • Reverse overjet >3.5 mm with reported masticatory and speech difficulties • Defects of cleft lip and palate • Submerged deciduous teeth but also to plan targeted interventions, such as interceptive and corrective therapies in growing children. These interventions could solve specific clinical situations and/or prevent their escalation, with a better use of resources and a reduction in treatment times. Therefore, it would be appropriate to use standardized metrics to be used as a discriminating factor for the development of a therapeutic intervention, especially in public facilities.
In addition, defining the nature and extent of community health problems provides the necessary foundation for health planning and scheduling.
clInIcAl sIgnIfIcAnces
• The use of IOTN could be included in screening programs in schools for epidemiological investigations, because it is quick and easy to use.
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• Patients with more severe diseases/disorders are immediately taken into care based on a criterion of priority treatment and not on a chronological one. • The UOC is now able to promptly treat all patients with urgent need for therapy; in the order of a time criterion based on the first access to UOC, these patients may see delayed their access to care. 
